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PROBLEM TO BE SOLVED: To provide an optical 
device capable of realizing a voltage lowering and 
^micronization. 

xftSOLUTION: The optical device has a lower 
electrode 16, an optical waveguide layer 18 which is 
formed on the lower electrode and varies in the 
refractive index according to an electro-optical 
£effect, and a plurality of prismatic electrodes 20. 
The width of a prismatic electrode formed inside 





g^^s^^ the optical waveguide layer is wider than that of a 
prismatic electrode formed at the end of the 
optical waveguide layer. 
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CLAIMS 



[Claim(s)] * 

[Claim l] Optical equipment characterized by the width of face of said prism electrode which has two or more prism 
electrodes which were formed on the lower electrode and said lower electrode, and were formed on the optical 
waveguide layer from which a refractive index changes with the electro -optical effects, and said optical waveguide 
layer, and was formed inside said optical waveguide layer being wider than the width of face of said prism electrode 
formed in one end of said optical waveguide layer. 

[Claim 2] Optical equipment characterized by being arranged so that it may have two or more prism electrodes which 
were formed on the lower electrode and said lower electrode, and were formed on the optical waveguide layer fix)m 
which a refractive index changes with the electro-optical effects, and said optical waveguide layer and said two or 
more prism electrodes may meet the optical path of the hght deflected. 

[Claim 3] Optical equipment characterized by tuning an optical path finely by having two or more prism electrodes 
which were formed on the lower electrode and said lower electrode, and were formed on the optical waveguide layer 
from which a refractive index changes with the electro-optical effects, and said optical waveguide layer, and the 
electrode for fine tuning formed on said optical waveguide layer, and impressing analog voltage to said electrode for 
fine tuning. 

[Claim 4] Optical equipment characterized by having two or more prism electrodes which were formed on the lower 
electrode and said lower electrode, and were formed on the optical waveguide layer from which a refractive index 
changes with the electro-optical effects, and said optical waveguide layer, and with which aspect ratios differ 
mutually. 

[Claim 5] Optical equipment characterized by setting up the ratio of the aspect ratio of two or more of said prism 
electrodes in optical equipment according to claim 4 so that it may become twice [ n-th power ] 2. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to optical equipment and relates to the optical equipment which can 

perform a switch of an optical path, and the deviation of hght especially. 

[0002] 

[Description of the Prior Art] An optical switch is a component indispensable when fiinctioning as a relay point which 
switches the path of hght and building an optical-communication network in an optical-communication network. 
[0003] Recently, the optical switch with which the optical switch which switches the path of light according to the 
electro-optical effect (Electro-Optic Effect, the EO effectiveness) is proposed and which is proposed impresses electric 
field to an optical waveguide layer, is controlHng a refractive index by the electro-optical effect, and switches the path 
of Ught, and high-speed switching is possible for it. moreover, since it does not require passing a high current, as 
compared with a heat optical switch, it can be markedly aUke and power consumption can be reduced. Moreover, 
since the part which carries out movable mechanically does not exist, high dependability can be acquired. 
[0004] The optical switch which can switch the path of light according to the electro-optical effect is indicated by 
JP,6-118454,A, JP,2000-180905,A, JP,2000-241836,A, JP,2000- 180904,A, etc. 
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[0005] 

[Problem(s) to be Solved by the Invention] However, change of the refractive index by the electro*optical effect is 
proportional to applied voltage. For this reason, in the optical switch proposed, in order to acquire a big deflection 
angle, the high voltage had to be impressed. Moreover, the magnitude of the deflection angle of Ught is proportional to 
aspect ratio LAV of the prism electrode formed on the optical waveguide layer. For this reason, in the optical switch 
proposed, in order to acquire a big deflection angle, die-length L had to be set up long enough to the width of face W of 
a prism electrode, and the tooth space required in order to form a prism electrode was large. For this reason, the 
optical switch proposed was not able to respond to the request of lowbatteryizing and detailed-izing enough. 
[0006] The purpose of this invention is to offer the optical equipment which can realize lowbattery-izing and 
de tailed -ization. 
[0007] 

[Means for Solving the Problem] The optical waveguide layer fr^om which the above-mentioned purpose is formed on a 
lower electrode and said lower electrode, and a refractive index changes with the electro-optical effects, It has two or 
more prism electrodes formed on said optical waveguide layer, and is attained by the optical equipment characterized 
by the width of face of said prism electrode formed inside said optical waveguide layer being wider than the width of 
face of said prism electrode formed in one end of said optical waveguide layer. 

[0008] Moreover, the above-mentioned purpose has two or more prism electrodes which were formed on the lower 
electrode and said lower electrode, and were formed on the optical waveguide layer from which a refractive index 
changes with the electro-optical effects, and said optical waveguide layer, and is attained by the optical equipment 
characterized by being arranged so that said two or more prism electrodes may meet the optical path of the light 
deflected. 

[0009] Moreover, the above-mentioned purpose has two or more prism electrodes which were formed on the lower 
electrode and said lower electrode, and were formed on the optical waveguide layer from which a refractive index 
changes with the electro-optical effects, and said optical waveguide layer, and the electrode for fine tuning formed on 
said optical waveguide layer, and is attained by impressing analog voltage to said electrode for fine tuning by the 
optical equipment characterized by to tune an optical path finely. 

[00 10] Moreover, it is attained by the optical equipment characterized by the above-mentioned purpose having two or 
more prism electrodes which were formed on the lower electrode and said lower electrode, and were formed on the 
optical waveguide layer from which a refractive index changes with the electro-optical effects, and said optical 
waveguide layer, and with which aspect ratios differ mutuaUy. 
[0011] 

[Embodiment of the Invention] The optical switch by the 1st operation gestalt of [1st operation gestalt] this invention 
is explained using drawing 1 thru/or drawing 4 . Drawing 1 is the sectional view and top view showing the optical 
switch by this operation gestalt. Drawing 1 (a) is the sectional view showing the optical switch by this operation 
gestalt, and drawing 1 (b) is the top view showing the optical switch by this operation gestalt. Drawing 1 (a) is the 
A- A' fine sectional view of drawing 1 (b). Drawing 2 is the enlarged drawing showing the optical switch by this 
operation gestalt. Drawing 3 is the top view showing actuation of the optical switch by this operation gestalt. 
[0012] As shown in drawing 1 (a) and drawing 1 (b), it is optically combined with two or more channel waveguides 
12a- 12f formed on the silicon substrate 10, and the channel waveguides 12a- 12f, and the optical switch by this 
operation gestalt has the optical deflection section 14 which can deflect light. 

[0013] The optical deflection section 14 is constituted by the lower electrode 16 which consists of aluminum, and two 
or more prism electrodes 20 which were formed on the lower electrode 16 and formed on channel waveguide 12 the 
slab optical waveguide layer 18 optically combined with a-12f and the slab optical waveguide layer 18. 
[0014] The prism electrode 20 impresses electric field to the slab optical waveguide layer 18, and controls the rate of 
optical refraction of the field across which it faced between the prism electrode 20 and the lower electrode 16 by the 
electro-optical effect. 

[0015] The slab optical waveguide layer 18 is constituted by the cladding layer 22 which consists of LiNb03, the core 
layer 24 which was formed on the cladding layer 22 and which consists, for example of Ti diffusion field, and the 
cladding layer 26 which consists of Si02 formed on the core layer 24. 

[0016] LiNb03 is an ingredient from which a refractive index changes with the electro-optical effects, when electric 
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field are added. 

[0017] There are an ingredient which a refiractive index fluctuates [ change of a refractive index ] as an ingredient 
from which a refi-active index changes with the electro-optical effects according to the ingredient of electric field of 
two directions, i.e., the direction to impress, and an ingredient with which change of a refi'active index carries out 
only reduction as for the ingredient of an one direction, i.e., a refiractive index. The change of a refiractive index of 
LiNb03 is the ingredient of two directions. 

[0018] Since the ingredient fi-om which a refi:active index changes with the electro-optical effects is used for the slab 
optical waveguide layer 18, the refiractive index of the field across which it faced with the prism electrode 20 and the 
lower electrode 16 can be changed by turning on and turning off the applied voltage to the prism electrode 20. 
[0019] In this specification, it is inserted between the prism electrode 20 and the lower electrode 16, and the field to 
which a refractive index may be changed is called prism field by impressing electric field. A prism field can function 
as prism substantially and can deflect light. 

[0020] The channel waveguides 12a'12f are constituted by the cladding layer 30 formed through the silicon layer 28 
on the siUcon substrate 10, the core layer 32 formed on the cladding layer 30, and the cladding layer (not shown) 
formed on the core layer 32. 

[0021] Three channel waveguides 12a- 12c are formed in the incidence side of the slab optical waveguide layer 18. 
Three channel waveguide layers 12d-12f are formed in the outgoing radiation side of the slab optical waveguide layer 
18. 

[0022] In addition, although the case where the number whose number of the channel waveguides 12a- 12c by the side 
of incidence is the channel waveguides 12d-12f by the side of 3 and outgoing radiation is three is explained to an 
example, fiurther much channel waveguide may be prepared and the number of channels may be made [ many ] here. 
[0023] Between the channel waveguides 12a- 12f and the slab optical waveguide layer 18, the lens 34 is formed, 

respectively. 

[0024] The light which advances the inside of channel waveguide 12a - 12c is introduced into the slab optical 
waveguide layer 18 through a lens 34. Moreover, the light which advances the inside of the slab optical waveguide 
layer 18 is introduced into the channel waveguides 12d-12f through a lens 34. 

[0025] Two or more formation of the prism electrode 20 is carried out in channel waveguides [ 12a- 12f] near. The 
prism electrode 20 has succeeded in the pair and the obhque side has countered mutually. Moreover, the 
configuration of the prism electrode 20 is set as the triangle. 

[0026] The width of face W of the prism electrode 20 formed near the channel waveguides 12a- 12c is followed on 
estranging fi-om the channel waveguides 12a" 12c, and it is set up so that it may become large gradually. 
[0027] On the other hand, the width of face W of the prism electrode 20 formed in channel waveguides [ 12d-12f ] near 
is followed on approaching the channel waveguides 12d" 12f, and it is set up so that it may become narrow gradually. 
[0028] If it puts in another way, the width of face W of the prism electrode 20 is set up fix)m one end of the slab optical 
waveguide layer 18 so that it may become large gradually toward the inside. 

[0029] Change of the refi'active index of the prism field when setting the refiractive index of the slab optical waveguide 
layer 18 when not impressing an electrical potential difference to the prism electrode 20 to n, and impressing a 
forward predetermined electrical potential difference to the prism electrode 20 - When deltan, the refiractive index of 
the prism field when impressing a forward predetermined electrical potential difference to the prism electrode 20 is 
expressed for example, with n^delta n. 

[0030] On the other hand, when change of the refi'active index of the prism field when impressing a negative 
predetermined electrical potential difference to the prism electrode 20 is set to -f-deltan, the refiractive index of the 
prism field when impressing a negative predetermined electrical potential difference to the prism electrode 20 is 
expressed for example, with n+delta n. 

[0031] When width of face of the prism electrode 20 is set to W and the die length of the prism electrode 20 is L 
Carried out, deflection angle deltatheta of the hght produced by passing through one prism field is 
deltatheta=deltanx (JUW). 

It is come out and expressed. Here, width efface W is the width of face of the prism electrode 20 of a perpendicular 
direction to the extension direction of the slab optical waveguide layer 18, and die-length L is the die length of the 
prism electrode 20 which met in the extension direction of the slab optical waveguide layer 18. Generally L/W is 
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called an aspect ratio. 

[0032] Drawing 2 is an enlarged drawing at the time of impressing a negative predetermined electrical potential 
difference to the prism electrode 20a 1 to 20a4, and impressing a forward predetermined electrical potential difference 
to the prism electrode 20b 1 to 20b4. 

[0033] If a negative electrical potential difference is impressed to the prism electrode 20a 1 to 20a4, the refractive 
index of a prism field wiQ be set to n+delta n. 

[0034] On the other hand, if a forward electrical potential difference is impressed to the prism electrode 20b 1 to 20b4, 
the refractive index of a prism field will be set to n-delta n, 

[0035] Whenever the Ught introduced into the slab optical waveguide layer 18 through the lens 34 passes through a 

prism field, it polarizes, and it advances by the optical path as shown in drawing 2 . 

[0036] Next, actuation of the optical switch by this operation gestalt is explained using drawing 3 . 

[0037] Drawing 3 (a) shows the condition that the optical path is not switched, and drawing 3 (b) shows the condition 

that the optical path was switched. 

[0038] First, the condition which shows in drawing 3 (a) is explained. 

[0039] In the condition which shows in drawing 3 (a), since the electrical potential difference is impressed to neither 
of the prism electrodes 20, light does not polarize within the slab optical waveguide 18. 

[0040] Therefore, the Ught introduced into the slab optical waveguide 18 through the lens 34 from channel waveguide 
12a advances the inside of the slab optical waveguide 18, without polarizing, and is introduced into 12d of channel 
waveguides through a lens 34. 

[0041] Moreover, the Ught introduced into the slab optical waveguide 18 through the lens 34 from channel waveguide 
12b advances the inside of the slab optical waveguide 18, without polarizing, and is introduced into channel 
waveguide 12e through a lens 34. 

[0042] Moreover, the light introduced into the slab optical waveguide 18 through the lens 34 from channel waveguide 
12c advances the inside of the slab optical waveguide 18, without polarizing, and is introduced into 12f of channel 
waveguides through a lens 34. 

[0043] Next, the condition which shows in drawing 3 (b) is explained. 

[0044] In the condition which shows in drawing 3 (b), [ near the channel waveguide 12a ], a negative predetermined 
electrical potential difference is impressed to the prism electrode 20a 1 to 20a4, and the forward predetermined 
electrical potential difference is impressed to the prism electrode 20b 1 to 20b4. 

[0045] If a negative electrical potential difference is impressed to the prism electrode 20al to 20a4 as mentioned 
above using drawing 2 , the refractive index of a prism field wiU be set to n+delta n. Moreover, if a forward electrical 
potential difference is impressed to the prism electrode 20b 1 to 20b4, the refractive index of a prism field will be set to 
n-delta n. 

[0046] For this reason, whenever it passes through a prism field, a deflection angle becomes large, and it turns at the 
Ught introduced into the slab optical waveguide layer 18 through the lens 34 from channel waveguide 12a to the 
space down side. In this way, the Ught which polarized is introduced into the prism field near the channel waveguide 
12e. 

[0047] Near the channel waveguide 12e, a forward predetermined electrical potential difference is impressed to the 
prism electrode 20a 1 to 20a4, and the negative predetermined electrical potential difference is impressed to the prism 
electrode 20b 1 to 20b4. 

[0048] For this reason, the deflection angle becomes smaU whenever the Ught introduced into the prism field near the 
channel waveguide 12e passes through a prism field. And in case outgoing radiation is carried out from the outgoing 
radiation side of the slab optical waveguide 18, the traveUing direction of light is in agreement with the optical axis of 
channel waveguide 12e. In this way, the Ught whose travelling direction corresponded with the optical axis of channel 
waveguide 12e is introduced into channel waveguide 12e through a lens 34. 

[0049] On the other hand, near the channel waveguide 12b, a forward predetermined electrical potential difference is 
impressed to the prism electrode 20a 1 to 20a4, and the negative predetermined electrical potential difference is 
impressed to the prism electrode 20b 1 to 20b4. 

[0050] For this reason, whenever it passes through a prism field, a deflection angle becomes large, and it turns at the 
light introduced into the slab optical waveguide layer 18 through the lens 34 firom channel waveguide 12b to space 
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above. In this way, the Ught which polarized is introduced into the prism field near the 12d of the channel waveguides. 
EOOSl] Near the 12d of the channel waveguides, a negative predetermined electrical potential difference is impressed 
to the prism electrode 20al to 20a4, and the forward predetermined electrical potential difference is impressed to the 
prism electrode 20b 1 to 20b4. 

[0052] For this reason, the deflection angle becomes small whenever the light introduced into the prism field near the 
12d of the channel waveguides passes through a prism field. And in case outgoing radiation is carried out fi^om the 
outgoing radiation side of the slab optical waveguide 18, the travelling direction of Ught is in agreement with the 
optical axis of 12d of channel waveguides. In this way, the light which was in agreement with the optical axis whose 
travelling direction is 12d of channel waveguides is introduced into 12d of channel waveguides through a lens 34. 
[0053] In this way, an optical path will be switched and the Light which advances the inside of channel waveguide 12a 
will be introduced into channel waveguide 12e, respectively. Moreover, an optical path wiU be switched and the hght 
which advances the inside of channel waveguide 12b will be introduced into 12d of channel waveguides, respectively. 
[0054] On the other hand, the electrical potential difference is not impressed to the prism electrode 20a 1 to 20a4 near 
the channel waveguide 12c, 20b 1 to 20b4, and the prism electrode 20a 1 to 20a4 near the 12f of the channel 
waveguides and 20b 1 to 20b4. 

[0055] For this reason, the Ught introduced in the slab optical waveguide layer 18 through a lens 34 firom channel 
waveguide 12c is introduced in 12f of channel waveguides, without switching an optical path. 

[0056] The optical switch by this operation gestalt has one of the main descriptions in a big deflection angle as a 
whole being acquired by making two or more prism fields pass Ught. 

[0057] In the optical switch proposed, since it was what polarizes towards a request of Ught only by one prism field, 
the high voltage had to be impressed to the prism electrode and it was not able to respond to the request of 
low"battery-izing of an optical switch. 

[0058] On the other hand, with this operation gestalt, a big deflection angle as a whole is acquired by making two or 
more prism fields pass Ught. For this reason, the include angle at which even a prism field should polarize by hit is 
smaU, and this operation gestalt is sufficient for it. For this reason, according to this operation gestalt, the electrical 
potential difference which should be impressed to a prism electrode can be made low, and low-battery -ization of an 

optical switch can be realized. 

[0059] Moreover, there is one of the main descriptions also in the optical switch by this operation gestalt being set up 
so that it may follow on being set up so that the width of feice W of the prism electrode 20 may foUow on estranging 
fi-om the channel waveguides 12a- 12c and may become large graduaUy, and approaching the channel waveguides 
12d-12f and may become narrow graduaUy. That is, with this operation gestalt, it is set up so that the width of face W 
of the prism electrode 20 may become large graduaUy toward one end of the slab optical waveguide layer 18 to the 
inside. 

[0060] Since the optical path bends whenever it passes through a prism field, it must be made for an optical path not 
to have to separate fi'om a prism field in the optical switch by this operation gestalt. In order to make it an optical 
path not separate fi-om a prism field, it is possible to form a big prism electrode with wide width of face, but when 
many big prism electrodes with only wide width of face have been arranged, the tooth space which a prism field takes 
becomes large, and cannot respond to the request of detailed -izing of an optical switch. 

[0061] So, with this operation gestalt, it foUowed on estranging fi-om the channel waveguides 12a- 12c, it set up so that 
the width of face of a prism electrode might become large graduaUy, it followed on approaching the channel 
waveguides 12d-12f, and it has set up so that the width of face of a prism electrode may become narrow graduaUy. 
[0062] Since the tooth space which a prism field takes can be made smaU, this preventing that an optical path 
separates from a prism field, according to this operation gestalt, detaUed-ization of an optical switch is reaUzable. 
[0063] Next, the manufacture approach of the optical switch by this operation gestalt is explained using drawing 4 . 
Drawing 4 is the process sectional view showing the manufacture approach of the optical switch by this operation 
gestalt. 

[0064] In addition, only the formation approach of the optical deflection section is explained and suppose that 
explanation is omitted about the formation approach of other parts here. 

[0065] First, as shown in drawing 4 (a), substrate 22a which consists of LiNb03 is prepared. Substrate 22a which 
consists of LiNb03 is for constituting a cladding layer 22. 
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[0066] Next, the Ti film 23 of 50nm of thickness is formed in the whole surface. 

E0067] Next, Ti is difiRised by performing 1100 degrees C and heat treatment of 10 hours. Thereby, the core layer 24 
which consists of Ti diffiision field is formed (refer to drawing 4 (b)). 

[0068] Next, as shown in drawing 4 (c), the cladding layer 26 which consists of Si02 of 200nm of thickness is formed 
in the whole surface by the spatter. 

[0069] Next, as shown in drawing 4 (d), the prism electrode 20 which consists of aluminum of 500nm of thickness on a 
cladding layer 26 is formed by using the metal mask 36 as a mask by the spatter. 

[0070] Next, the lower electrode 16 which consists of aluminum of 500nm of thickness is formed by the spatter. 
[0071] Next, substrate 22a is cut in the configuration of the optical deflection section 14. 
[0072] In this way, the optical deflection section 14 is formed (refer to drawing 4 (e)). 

[0073] In this way, on a silicon substrate 10, the formed optical deflection section 14 is incorporated so that it may 
combine with the channel waveguides 12a" 12f optically (refer to drawing 1 (a) and drawing 1 (b)). 
[0074] In this way, the optical switch by this operation gestalt is manufactured. 

[0075] The optical switch by the 2nd operation gestalt of [2nd operation gestalt] this invention is explained using 
drawing 5 and drawing 6 . Drawing 5 and drawing 6 are the top views showing the optical switch by this operation 
gestalt. the sign same to the same component as the optical switch by the 1st operation gestalt shown in drawing 1 
thru/or drawing 4 etc. " giving - explanation - an abbreviation - or it is made brief. 

[0076] The optical switch by this operation gestalt has the main descriptions in the ingredient firom which a refi-active 
index changes only to an one direction being used as an ingredient of a core layer 24. 

[0077] The ingredient firom which a refi-active index changes only to an one direction is an ingredient with which a 
refiractive index carries out only increment or reduction, as mentioned above. 

[0078] As an ingredient which changes only to an one direction, a refi:-active index can use PLZT (Pb, La) (Zr, TO 
(Ti03)- If electric field are impressed to PLZT, change of the refractive index of -deltan will arise. 

[0079] When an electrical potential diflference is impressed to both prism electrodes 20al to 20a4 which are pairs 
when a refiractive index uses for slab optical waveguide layer 18a the ingredient which changes only in an one 
direction, and 20b 1 to 20b4, a refiractive index cannot be set to n*delta n in which prism field, and light cannot be bent 

in one side. 

[0080] So, when a refiractive index uses the ingredient which changes only to an one direction, an electrical potential 
difGerence is impressed only to one [ the prism electrode 20a 1 to 20a4 which is a pair, and ] 20b 1 to 20b4 side. 
[0081] Drawing 5 is the top view showing the case where impress an electrical potential difference only to the prism 
electrode 20b 1 to 20b4 of a space top, and an electrical potential difference is not impressed to the prism electrode 
20al to 20a4 of the space bottom. 

[0082] When an electrical potential difference is impressed to the prism electrode 20b 1 to 20b4, the prism field of 
n-delta n is constituted for a refi*active index between the prism electrode 20b 1 to 20b4, and the lower electrode 16. 
[0083] On the other hand, since the electrical potential difference is not impressed to the prism electrode 20al to 20a4, 
between the prism electrode 20a 1 to 20a4, and the lower electrode 16, a prism field is not constituted but a refi-active 
index serves as as [ n ]. 

[0084] For this reason, whenever the light introduced into slab optical waveguide layer 18a through the lens 34 
passes through the prism field of refi-active- index n-delta n, it polarizes, and it turns at it to the space up side. 
[0085] Drawing 6 is the top view showing the case where did not impress an electrical potential difference to the 
prism electrode 20b 1 to 20b4 of the space bottom, but an electrical potential difference is impressed only to the prism 
electrode 20a 1 to 20a4 of the space bottom. 

[0086] When an electrical potential difference is impressed to the prism electrode 20a 1 to 20a4, the prism field of 
n-delta n is constituted for a refractive index between the prism electrode 20al to 20a4, and the lower electrode 16. 
[0087] On the other hand, since the electrical potential difference is not impressed to the prism electrode 20b 1 to 20b4, 
between the prism electrode 20b 1 to 20b4, and the lower electrode 16, a prism field is not constituted but a refiractive 
index serves as as [ n ]. 

[0088] For this reason, whenever the light introduced into slab optical waveguide layer 18a through the lens 34 
passes through the prism field of refi-active-index n-delta n, it polarizes, and it turns at it to the space down side. 
[0089] Thus, in order according to this operation gestalt for while to be a pair and to impress an electrical potential 
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difference only to a near prism electrode, even if it is the case where the ingredient from which a refractive index 
changes only to an one direction is used for a slab optical waveguide layer, a detailed optical switch can be offered. 
[0090] The optical switch by the 3rd operation gestalt of [3rd operation gestalt] this invention is explained using 
drawing 7 . Drawing 7 is the top view showing the optical switch by this operation gestalt. the sign same to the same 
component as the optical switch by the 1st or 2nd operation gestalt shown in drawing 1 thru/or drawing 6 etc. - 
giving - explanation - an abbreviation - or it is made brief. 

[0091] The optical switch by this operation gestalt has the main descriptions in being arranged so that the same 
prism electrode of magnitude may meet the optical path of the light deflected. 

[0092] As shown in drawing 7 , with the optical switch by this operation gestalt, it is arranged so that the optical path 
of the polarizing Ught may be met, and the clearance of the prism electrode 38a 1 to 38a4 and the prism electrode 38b 1 
to 38b4 may become large gradually. The prism electrode 38a 1 to 38a4 and the magnitude of 38b 1 to 38b4 are set as 
the same magnitude. 

[0093] In addition, in the optical switch by this operation gestalt, the LiNb03 grade is used for the ingredient and 
concrete target from which a refractive index changes only in the two directions as an ingredient of a cladding layer 
22. 

[0094] In the optical switch by the 1st or 2nd operation gestalt, the prism electrode 20a 1 to 20a4 and the width of face 
W of 20b 1 to 20b4 were set up from one end of the slab optical waveguide layer 18, so that it might become large 
gradually toward the inside, so that an optical path might not separate from a prism field. For this reason, the prism 
electrode inside the slab optical waveguide layer 18 became big. 

[0095] On the other hand, with this operation gestalt, since the prism electrode 38a 1 to 38a4 and 38b 1 to 38b4 are 
arranged so that the optical path of the Ught deflected may be met, even if it is the case where the prism electrodes 
38a and 38b of the same magnitude have been arranged, an optical path does not separate from a prism field. For this 
reason, according to this operation gestalt, the prism electrode inside the slab optical waveguide layer 18 can also be 
made into a small thing. 

[0096] Therefore, according to this operation gestalt, the tooth space taken to form a prism electrode can be made still 

smaller, and further detailed-ization of an optical switch can be realized. 

[0097] Next, actuation of the optical switch by this operation gestalt is explained. 

[0098] The continuous line of drawing 7 shows the condition of having bent the optical path to the space down side. 
[0099] In bending an optical path to the space down side, an electrical potential difference is impressed to the prism 
electrode 38a 1 to 38a4, and it does not impress an electrical potential difference to the prism electrode 38b 1 to 38b4. 
[0100] When an electrical potential difference is impressed to the prism electrode 38a 1 to 38a4, the prism field of 
n+delta n is constituted for a refractive index between the prism electrode 38a 1 to 38a4, and the lower electrode 16. 
[0101] On the other hand, since the electrical potential difference is not impressed to the prism electrode 38b 1 to 38b4, 
between the prism electrode 38b 1 to 38b4, and the lower electrode 16, a prism field is not constituted but a refractive 
index serves as as [ n ]. 

[0102] For this reason, whenever the fight introduced into the slab optical waveguide layer 18 through the lens 34 
passes through the prism field of refractive-index n+delta n, it polarizes, and it turns at it to the space down side. 
[0103] The broken line of drawing 7 shows the condition of having bent the optical path to the space up side. 
[0104] In bending an optical path to the space up side, an electrical potential difference is impressed to the prism 
electrode 38b 1 to 38b4, and it does not impress an electrical potential difference to the prism electrode 38a 1 to 38a4. 
[0105] When an electrical potential difference is impressed to the prism electrode 38b 1 to 38b4, the prism field of 
n+delta n is constituted for a refractive index between the prism electrode 38b 1 to 38b4, and the lower electrode 16. 
[0106] On the other hand, since the electrical potential difference is not impressed to the prism electrode 38a 1 to 38a4, 
between the prism electrode 38a 1 to 38a4, and the lower electrode 16, a prism field is not constituted but a refractive 
index serves as as [ n ]. 

[0107] For this reason, whenever the fight introduced into the slab optical waveguide layer 18 through the lens 34 
passes through the prism field of refractive -index n+delta n, it polarizes, and it turns at it to the space up side. 
[0108] (Modification) Next, the optical switch by the modification of this operation gestalt is explained using drawing 
8 and drawing 9 . Drawing 8 is the top view showing the optical switch by this modification. Drawing 9 is the top view 
showing arrangement of the prism electrode of the optical switch by this modification. 
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[Ol09] The optical switch by this modification has one of the main descriptions in the ingredient firom which a 
fefractive index changes only to an one direction being used as an ingredient of a core layer 24. 

[0110] Since the ingredient fi^m which a refi-active index changes to slab optical waveguide layer 18a only in an one 
direction is used in this modification, in having arranged the prism electrode like the optical switch shown in drawing 
7 , light cannot be deflected towards desired. 

[01 11] So, with this operation gestalt, the prism electrode 40a 1 to 40a4 and 40b 1 to 40b4 are arranged to the sense as 
shown in drawing 8 , 

[0112] Even if it is the case where the ingredient firom which a refiractive index changes to slab optical waveguide 
layer 18a only in an one direction by arranging the prism electrode 40a 1 to 40a4 and 40b 1 to 40b4 in this way is used, 
it becomes possible to deflect Ught towards desired. 

[0113] Thus, since according to this modification it is arranged as shown to drawing 8 in the prism electrode 40a 1 to 
40a4, and 40b 1 to 40b4, even if it is the case where the ingredient firom which a refiractive index changes to slab 
optical waveguide layer 18a only in an one direction is used, light can be polarized towards desired, 
[0114] Moreover, the optical switch by this modification has one of the main descriptions also in the prism electrode 
40b2 to 40b4 being leaned so that the incident angle of light may become small. 

[0115] As shown in drawing 9 (a), when the side by the side of the incidence of the prism electrode 40 is set as the side 
by the side of the incidence of slab optical waveguide layer 18a, and parallel, the incident angle of hght will become 
large and reflection loss will become large. 

[0116] On the other hand, in this modification, as shown in drawing 9 (b), the side by the side of the incidence of the 
prism electrode 40b2 to 40b4 is set up so that only theta' may inchne to the side by the side of the incidence of slab 
optical waveguide 18a. For this reason, according to this modification, the incident angle of light can be made small 
and it becomes possible to make reflection loss smaU. In addition, the value of theta' can be set as the value of the 
maximum deflection angle by the prism field, for example, one half. 

[0117] Thus, since according to this modification the prism electrode is leaned and arranged so that an incident angle 
may become small, reflection loss can be made smaU and an optical switch with a good optical property can be offered. 
[0118] Next, actuation of the optical switch by this modification is explained. 

[0119] The continuous Une of drawing 8 shows the condition of having bent the optical path to the space up side. 
[0120] In bending an optical path to the space up side, an electrical potential difference is impressed to the prism 
electrode 40b 1 to 40b4, and it does not impress an electrical potential difference to the prism electrode 40a 1 to 40a4. 
[0121] When an electrical potential difference is impressed to the prism electrode 40b 1 to 40b4, the prism field of 
n-delta n is constituted for a refractive index between the prism electrode 40b 1 to 40b4, and the lower electrode 16. 
[0122] Since the electrical potential difference is not impressed to the prism electrode 40al to 40a4, between the 
prism electrode 40a 1 to 40a4, and the lower electrode 16, a prism field is not constituted but a refiractive index serves 
as as [ n ]. 

[0123] For this reason, whenever the light introduced into slab optical waveguide layer 18a through the lens 34 
passes through the prism field of refi-active-index n-delta n, it polarizes, and it turns at it to the space up side. 
[0124] On the other hand, the broken Une of drawing 8 shows the condition of having bent the optical path to the 
space down side. 

[0125] In bending an optical path to the space down side, an electrical potential difference is impressed to the prism 
electrode 40a 1 to 40a4, and it does not impress an electrical potential difference to the prism electrode 40b 1 to 40b4. 
[0126] When an electrical potential difference is impressed to the prism electrode 40a 1 to 40a4, the prism field of 
n-delta n is constituted for a refiractive index between the prism electrode 40al to 40a4, and the lower electrode 16. 
[0127] Since the electrical potential difference is not impressed to the prism electrode 40b 1 to 40b4, between the 
prism electrode 40b 1 to 40b4, and the lower electrode 16, a prism field is not constituted but a refiractive index serves 
as as [nl. 

[0128] For this reason, whenever the light introduced into slab optical waveguide layer 18a through the lens 34 
passes through the prism field of refiractive-index n-delta n, it polarizes, and it turns at it to the space down side. 
The optical switch by the 4th operation gestalt of [4th operation gestalt] this invention is explained using drawing 10 . 
Drawing 10 is the top view showing the optical switch by this operation gestalt. the sign same to the same component 
as the optical switch by the 1st thru/or the 3rd operation gestalt shown in drawing 1 thru/or drawing 9 etc. " giving " 
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explanation -* an abbreviation or it is made brief. 

[0129] The optical switch by this operation gestalt has the main descriptions in the electrodes 44a and 44b for fine 
tuning other than the prism electrode 42a 1 to 42a4 and 42b 1 to 42b4 being formed further. 

[0130] As for the electrodes 44a and 44b for fine tuning, an electrical potential diflference is impressed in analog. The 

electrical potential difference VA (V) impressed to the electrodes 44a and 44b for fine tuning can be suitably set up in 
the range of 0(V) VDCV), for example, if the prism electrode 42al to 42a4 and the electrical potential difference 
impressed to 42b 1 to 42b4 are set to VD (V). 

[0131] Since the prism electrode 42a 1 to 42a4 and 42b 1 to 42b4 are those to which the refi-active index of a prism field 
is changed by turning on and turning off the electrical potential difference to impress, change deltan of a refi^active 
index becomes the same in any prism field. For this reason, the prism electrode 42a 1 to 42a4 and 42b 1 to 42b4 are not 
suitable for tuning an optical path finely. 

[0132] On the other hand, since the electrodes 44a and 44b for fine tuning are those to which an electrical potential 
difference is impressed in analog, they can tune an optical path finely. 

[0133] Thus, according to this operation gestalt, since the electrode for fine tuning is prepared separately fi'om a 
prism electrode, an optical path can be tuned finely. 

[0134] Next, actuation of the optical switch by this operation gestalt is explained. 

[0135] The continuous line of drawing 10 shows the condition of having bent the optical path to the space up side. 
[0136] In bending an optical path to the space up side, an electrical potential difference is impressed to the prism 
electrode 42b 1 to 42b4, and it does not impress an electrical potential difference to the prism electrode 42a 1 to 42a4. 
[0137] When an electrical potential difference is impressed to the prism electrode 42b 1 to 42b4, the prism field of 
n- delta n is constituted for a refractive index between the prism electrode 42b 1 to 42b4, and the lower electrode 16. 
[0138] Since the electrical potential difference is not impressed to the prism electrode 42al to 42a4, between the 
prism electrode 42al to 42a4, and the lower electrode 16, a prism field is not constituted but a refiractive index serves 
as as [ n ]. 

[0139] For this reason, whenever the light introduced into the slab optical waveguide layer 18 through the lens 34 
passes through the prism field of refiractive "index n-delta n, it polarizes, and it turns at it to the space up side. 
[0140] On the other hand, the broken line of drawing 10 shows the condition of having bent the optical path to the 
space down side. 

[0141] In bending an optical path to the space down side, an electrical potential difference is impressed to the prism 
electrode 42al to 42a4, and it does not impress an electrical potential difference to the prism electrode 42bl to 42b4. 
[0142] When an electrical potential difference is impressed to the prism electrode 42a 1 to 42a4, the prism field of 
n-delta n is constituted for a refractive index between the prism electrode 42a 1 to 42a4, and the lower electrode 16. 
[0143] Since the electrical potential difference is not impressed to the prism electrode 42b 1 to 42b4, between the 
prism electrode 42b 1 to 42b4, and the lower electrode 16, a prism field is not constituted but a refiractive index serves 
as as [ n ]. 

[0144] For this reason, whenever the light introduced into the slab optical waveguide layer 18 through the lens 34 
passes through the prism field of refiractive -index n-delta n, it polarizes, and it turns at it to the space down side. 
[0145] In tuning an optical path finely, it impresses analog voltage to the electrodes 44a and 44b for fine tuning. 
[0146] Since the prism electrode 42a 1 to 42a4 and 42b 1 to 42b4 are what turns on and turns off impression of a fixed 
electrical potential difference, an optical path cannot be tuned finely, but since the electrodes 44a and 44b for fine 
tuning are what impresses analog voltage, they can tune an optical path finely. 

[0147] According to this operation gestalt, since an optical path can be tuned finely, the optical switch of a better 

property can be offered. 

[0148] The optical polarizing element by the 5th operation gestalt of [5th operation gestalt] this invention is 

explained using drawing 11 , Drawing 11 is the top view showing the optical polarizing element by this operation 

gestalt. the sign same to the same component as the optical switch by the 1st thru/or the 4th operation gestalt shown 

in drawing 1 thru/or drawing 10 etc. ■- giving - explanation an abbreviation or it is made brief. 

[0149] The optical polarizing element by this operation gestalt has the main descriptions in two or more formation of 

two or more prism electrodes 46a 1 to 46a3 with which aspect ratio LAV differs being carried out. 

[0150] As shown in drawing 11 , with this operation gestalt, the prism electrode 46a 1 of aspect ratio L/W=l, the prism 
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electrode 46a2 of aspect ratio LAV=2, and the prism electrode 46a3 of aspect ratio LAV=4 are formed. 

to 151] In the prism field of aspect ratio LAV=2, a twice as many deflection angle as this can be acquired as compared 

with the prism field of aspect ratio LAV=1. 

[0152] Moreover, in the prism field of aspect ratio LAV=4, a 4 times as many deflection angle as this can be acquired 

as compared with the prism field of aspect ratio LyW=l. 

[0153] If the deflection angle in the prism field of aspect ratio iyW=l is set to deltatheta, the deflection angle in the 
prism field of aspect ratio LAV=2 will be set to 2 and deltatheta, and the deflection angle in the prism field of aspect 
ratio LyW=4 will be set to 4 and deltatheta. 

[0154] That is, with this operation gestalt, the deflection angle acquired by each prism field succeeds in weighting. 
[0155] It is theta when the deflection angle finally acquired is set to theta. = delta thetaxSW 1 + 2 and delta 
thetaxSW 2 + It becomes 4 and delta thetaxSW 3. 

[0156] SWn is 1 when the applied voltage to n-th prism electrode 46an is ON, and it is 0 at the time of OFF. 

[0157] Table 1 is a graph which shows the deflection angle theta acquired when the applied voltage to prism electrode 

46an is turned on and turned off". 

[0158] 

[Table 1] 
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[0159] As shown in Table 1, the value of the deflection angle theta can be set as eight kinds of 0 • 7, and deltatheta by 

turning on and turning off impression of the electrical potential difference to prism electrode 46an. 

[0160] In addition, although the case where three prism electrodes 46al to 46a3 of aspect ratio IVW=1, and 2 and 4 

were formed was explained to the example, the number of prism electrodes is not Hmited to three here. If aspect ratio 

L/W=l, 2 and 4, n prism electrodes of 2n-l are formed, a deflection angle can be set as 2n kind. 

[0161] Thus, since n prism electrodes with which the ratio of aspect ratio IVW was set up the square twice of 2 are 

prepared according to this operation gestalt, by turning on and turning off suitably impression of the electrical 

potential difference to each prism electrode, a deflection angle can be controlled in digital one and 2n a kind of 

deflection angle can be acquired. 

[0162] (Modification (the l)) Next, the modification (the l) of the optical polarizing element by this operation gestalt is 
explained using drawing 12 . Drawing 12 is the top view showing the optical polarizing element by this modification. 
[0163] The optical polarizing element by this modification has the main descriptions in electrode 44a for fine tuning 
other than the prism electrode 46a 1 to 46a3 being prepared further. 

[0 164] According to this modification, since electrode 44a for fine tuning is prepared fiirther, a refi'active index can be 

finely tuned by impressing analog voltage to electrode 44a for fine tuning, 

[0165] Therefore, according to this modification, an optical path can be tuned finely. 

[0166] (Modification (the 2)) Next, the modification (the 2) of the optical polarizing element by this operation gestalt is 
explained using drawing 13 . Drawing 13 is the top view showing the optical polarizing element by this modification. 
[0167] The optical polarizing element by this modification has the main descriptions in being formed so that a prism 
electrode may succeed in a pair. 

[0168] As shown in drawing 11 , in this modification, the prism electrode 46b 1 to 46b3 is formed so that it may 
succeed in the prism electrode 46a 1 to 46a3, and a pair. 
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[0169] The prism electrode 46b 1 is set as aspect ratio LAV=1, the prism electrode 46b2 is set as aspect ratio LAV=2, 
and the prism electrode 46a3 is set as aspect ratio LAV=4. 

[0170] Since according to this modification it is formed so that the prism electrode 46a 1 to 46a3 and the prism 
electrode 46b I to 46b3 may succeed in a pair, light can be polarized also to the space up side by impressing an 
electrical potential difference to the prism electrode 46b 1 to 46b3. 

[0171] Therefore, according to this modification, 22n • one kind of deflection angle can be acquired by setting up 
suitably the prism electrode 46a 1 to 46a3, and the electrical potential difference impressed to 46b 1 to 46b3. 
[0172] Not only the above-mentioned operation gestalt but various deformation is possible for [deformation 
implementation gestalt] this invention. 

[0173] For example, although the above-mentioned operation gestalt explained the case where LiNbOS was used as 
an ingredient firom which a refiractive index may be changed in the two directions to the example, the ingredient from 
which a refractive index may be changed in the two directions is not limited to LiNbOB, and can also use LiTaOS 
grade. In addition, LiTa03 is the ingredient of an ilmenite system like LiNbOS. 

[0174] Moreover, although the refi-active index explained PLZT to the example with the above-mentioned operation 
gestalt as an ingredient which changes only to an one direction, the ingredient from which a refiractive index changes 
only to an one direction is not Umited to PLZT. For example, BaTi03, PZT (Pb(Zr, Ti) 03), PLT (Pb, La) (Ti03), etc. 
can be used. These are the ingredients of a perovskite system like PLZT. Moreover, KDP (KH2P04) which is the 
ingredient of tetragonal system can also be used. Moreover, SBN (Sr, Ba) (Nb 206) which is the ingredient of a 
tungsten bronze system can also be used. 

[0175] Moreover, with the above-mentioned operation gestalt, although the configuration of a prism electrode was set 
as the right triangle, the configuration of a prism electrode is not limited to a right triangle, and as long as it is a 
configuration which can constitute a prism field, it may be set as what kind of configuration. That is, as long as it is 
the configuration from which the incident angle and outgoing radiation angle of Ught differ, you may set it as what 
kind of configuration. For example, it can set to a wedge, a trapezoid, etc. 

[0176] Moreover, what is necessary is just to set up suitably so that it may not be limited to setting up so that the 
width of face W of a prism electrode may not necessarily spread gradually, although it set up so that it might become 
gradually large toward one end of a slab optical waveguide layer to the inside at the 1st and 2nd operation gestalt 
about the width of face W of a prism electrode and an optical path may not separate fi*om a prism field. 
[0177] Moreover, although the 5th operation gestalt explained the case where aspect ratio LAV of a prism electrode 
was set as 1, 2, 4, 2n-l to the example, it is not necessary to necessarily set the value of aspect ratio IVW of a prism 
electrode as an integer, and the ratio of aspect ratio LAV of a prism electrode should just be set up the n-th power 
twice of 2. For example, aspect ratio LAV of a prism electrode may be set up with m, 2m, 4m, 2n • 1 m (m is the 
positive number of arbitration). 

[0178] Moreover, with the 1st thru/or the 4th operation gestalt, although the optical switch was explained to the 
example, the principle of this invention is appUcable not only to an optical switch but aU optical equipments. 
[0179] Moreover, with the 5th operation gestalt, although the optical polarizing element was explained to the 
example, the principle of this invention is appUcable not only to an optical polarizing element but all optical 
equipments. 

[0180] (Additional remark l) A lower electrode and the optical waveguide layer firom which it is formed on said lower 
electrode, and a refi'active index changes with the electro-optical effects, Optical equipment characterized by the 
width of face of said prism electrode which has two or more prism electrodes formed on said optical waveguide layer, 
and was formed inside said optical waveguide layer being wider than the width of face of said prism electrode formed 
in one end of said optical waveguide layer. 

[0181] (Additional remark 2) Optical equipment characterized by being arranged so that it may have two or more 
prism electrodes which were formed on the lower electrode and said lower electrode, and were formed on the optical 
waveguide layer firom which a refi-active index changes with the electro-optical effects, and said optical waveguide 
layer and said two or more prism electrodes may meet the optical path of the light deflected. 

[0182] (Additional remark 3) Optical equipment characterized by tuning an optical path finely by having two or more 
prism electrodes which were formed on the lower electrode and said lower electrode, and were formed on the optical 
waveguide layer firom which a refiractive index changes with the electro-optical effects, and said optical waveguide 
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layer, and the electrode for fine tuning formed on said optical waveguide layer, and impressing analog voltage to said 
electrode for fine tuning. 

[0183] (Additional remark 4) Optical equipment characterized by having two or more prism electrodes which were 
formed on the lower electrode and said lower electrode, and were formed on the optical waveguide layer fix)m which a 
refi-active index changes with the electro-optical effects, and said optical waveguide layer, and with which aspect 
ratios differ mutually. 

[0184] (Additional remark 5) Optical equipment characterized by setting up the ratio of the aspect ratio of two or 
more of said prism electrodes in the optical equipment of additional remark 4 publication so that it may become twice 
[ n th power ] 2. 

[0185] (Additional remark 6) It is optical equipment characterized by being formed so that said two or more prism 
electrodes may succeed in a pair in optical equipment additional remark 1 thru/or given in either of 5. 
[0186] (Additional remark 7) It is optical equipment characterized by impressing an electrical potential difference 
only to said one [ which has the ingredient with which, as for said optical waveguide layer, a refiractive index carries 
out only increment or reduction in the optical equipment of additional remark 6 pubUcation, and succeeds in a pair ] 
two or more prism electrode side. 

[0187] (Additional remark 8) Said prism electrode is optical equipment characterized by being leaned and arranged 
so that the incident angle of light may become small in optical equipment additional remark 1 thru/or given in either 
of 7. 
[0188] 

[Effect of the Invention] Since a big deflection angle as a whole can be acquired by making two or more prism fields 
pass Ught according to this invention the above passage, the include angle at which even a prism field should polarize 
by hit is smaU, and it is sufficient for it. For this reason, according to this invention, the electrical potential difference 
which should be impressed to a prism electrode can be made low, and lowbattery-ization of optical equipment can be 
realized. 

[0189] Moreover, the tooth space which a prism field takes can be made small, preventing that an optical path 
separates from a prism field, since according to this invention it is set up so that the width of face W of a prism 
electrode may become large gradually toward one end of a slab optical waveguide layer to the inside. Therefore, 
according to this invention, detailed -ization of optical equipment is reaUzable. 

[0190] Moreover, in order according to this invention for while to be a pair and to impress an electrical potential 
difference only to a near prism electrode, even if it is the case where the ingredient fi^om which a refi'active index 
changes only to an one direction is used for a slab optical waveguide layer, detailed optical equipment can be offered. 
[019l] Moreover, since according to this invention the prism electrode is arranged so that the optical path of the Ught 
deflected may be met, even if it is the case where the prism electrode of the same magnitude has been arranged, it can 
prevent that an optical path separates firom a prism field. For this reason, according to this invention, the prism 
electrode inside a slab optical waveguide layer can also be made into a small thing, and the tooth space taken to form 
a prism electrode can be made still smaller. Therefore, according to this invention, the further detailed-ization of 
optical equipment is realizable. 

[0192] Moreover, since according to this invention the prism electrode is leaned so that the incident angle of light may 
become small, reflection loss can be made small. For this reason, according to this invention, optical equipment with a 
good optical property can be offered. 

[0193] Moreover, since the electrode for fine tuning with which an electrical potential difference is impressed in 
analog is prepared separately from a prism electrode according to this invention, an optical path can be tuned finely. 
[0194] Moreover, since n prism electrodes with which the ratio of aspect ratio LAV was set up the square twice of 2 are 
prepared according to this invention, by turning on and turning off suitably impression of the electrical potential 
difference to each prism electrode, a deflection angle can be controlled in digital one and 2n a kind of deflection angle 
can be acquired. Furthermore, 22n - one kind of deflection angle can also be acquired by forming a prism electrode so 
that it may succeed in a pair. 
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[Brief Description of the Drawings] 

[Drawing l] It is the sectional view and top view showing the optical switch by the 1st operation gestalt of this 
invention. 

[Drawing 2] It is the enlarged drawing showing the optical switch by the 1st operation gestalt of this invention. 
[Drawing 3] It is the top view showing actuation of the optical switch by the 1st operation gestalt of this invention. 
[Drawing 4] It is the process sectional view showing the manufacture approach of the optical switch by the 1st 
operation gestalt of this invention. 

[Drawing 5] It is the top view (the 1) showing the optical switch by the 2nd operation gestalt of this invention. 

[Drawing 6] It is the top view (the 2) showing the optical switch by the 2nd operation gestalt of this invention. 

[Drawing 7] It is the top view showing the optical switch by the 3rd operation gestalt of this invention. 

[Drawing 8] It is the top view showing the optical switch by the modification of the 3rd operation gestalt of this 

invention. 

[Drawing 9] It is the top view showing arrangement of the prism electrode of the optical switch by the modification of 
the 3rd operation gestalt of this invention. 

[Drawing 10] It is the top view showing the optical switch by the 4th operation gestalt of this invention. 

[Drawing 11] It is the top view showing the optical polarizing element by the 5th operation gestalt of this invention. 

[Drawing 12] It is the top view showing the optical polarizing element by the modification (the 1) of the 5th operation 

gestalt of this invention. 

[Drawing 13] It is the top view showing the optical polarizing element by the modification (the 2) of the 5th operation 

gestalt of this invention. 

[Description of Notations] 

10 - Sihcon substrate 

12a- 12f - Channel waveguide 

14 - Optical deflection section 

16 Lower electrode 

18 18a •■ Slab optical waveguide layer 

20, 20al to 20a4, 20b 1 to 20b4 - Prism electrode 

22 - Cladding layer 
22a - Substrate 

23 - Ti film 

24 Core layer 

26 " Cladding layer 
28 Sihcon layer 
30 Cladding layer 
32 - Core layer 
34 " Lens 
36 " Metal mask 

38a 1 to 38a4, 38b 1 to 38b4 - Prism electrode 
40, 40a 1 to 40a4, 40b 1 to 40b4 -- Prism electrode 
42al to 42a4, 42b 1 to 42b4 - Prism electrode 
44a, 44b - Electrode for fine tuning 
46al to 46a3, 46bl to 46b3 - Prism electrode 



[Translation done.] 
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[0 007] 

[0 00 8] ±iaeW». TSPSfti. SfflBTSB 

m@±fc0^3n. fim7fe^5^*(Cct<5SJ/f$*^^{bT 

^-uxA^st^WL. mnEm^ioy <) xM.mmi!)K m 

\^Stii>^crm^iC^ ')^') {CB5S3 nr ^ C i 

[0 00 9 ] $/c, ±faSW». TgPUffii. BirieTgU 

40 ^'uxASSi^ mria7fe2i;j«^ss®±JcjfM$nfcSS[ii^ 

[0010] */c, ±iaaw«. Tgpiiffii, strtaTSP 
twsx^icwj:^m.^<Dy^} XA«ffii^wr-2) c t * 

[0 0 1 1 ] 

50 {^monmowy^ ] 1 njfeji^si ] :^^m<om 1 ^ 
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so'¥sa-c*^o 01 (a) ■^mmm!<^i^i>% 
'j'f-^m-^m^mnih^ . lai (b) imsm 

mf,c^^%7sA -j^^ns-^wmm-^th^. 01 (a) 

W. m (b) <DA-A' i^»fSll-C*-5.„ ia2». 

[00 12] 01 (a)SD>'01 (b) tCTK-Ti^tc, 
*IIM^^{Cj;^7fe;=^ -f i^V 3>»<g 1 0±tC 

m3n/c«l^©9^ + :^;l'^iS88l 2a~l 2 f i> 9^ 
i-^-oUSS^SSSl 2 a~ 1 2 f (C5t^a«3fCife^3n> 3fe* 
(ilnj bf#^3tfi[^gP 1 4 i *w ur 

[ 0 0 1 3 ] ?feti|S)g|5 1 4 A lJ:i3fi£^TgPSffil 

a~ 1 2 f (C^fe^fl^JtcM^-r^X^-T-Tt^iSSgM 1 8 
<!: . X 5 ^TtJi^SSSd 1 8 ±(Cfl5fiK3 n/cffii^CD 7" 'J X 
AS@2 0 <!:{CJ;«3«»j£3tV-C(,iS. 
[0014] 7* 'J XA^® 2 0 X ^rf^^igSSia 1 

2 0 iTSUmffi 1 6 i©rafCil5SnfcMJ^<D^©®ST* 

[0015] X^:/3lcsli^S§Jl 1 8 ti, C?!lx.«L i N b 
03<J;«3^Si7^ FB2 2 i. y h'mZ 2 ±(,cm 

rM2 4±(Cj|5fiSSn/cS i O, J:»3^!S-Si/7 > K®2 

[0016] L i NbO,». MW^SDx^i. MStJfe 

[0017] ^SUt^^S!l*«:J:OIB»r^*i^{bir«>*3ri|54 

■r-5l!tift<i;35J*-S. LiNbOjW. mVT^(D^iti)i~ 

[0018] x^:/7l6»jgtS§@ 1 8 (c. MM^^^^mic 

XAm® 2 O-^CDEnJn^lE sj" 7f C <h J: 
D. 7'yXA«S2 0 iTSP^Sl 6 itc J; Oi«{*n/c 

[0019] *?a)ffl«t*'-C». y y XAm«S2 0 iTSIJ 

*T^^^^b3-t±ff6M^^. ^•';xA«j^it>'5. 7-'; 

[0 0 2 0 ] ^'r^Jl'zSigSSl 2 a~ 1 2 f », i^'J 3 
>S«1 0±(Ci^'Jn>(12 8?r:r^-L.rff5)iSt3nfci7^ 

Fa 3 0 i . vmso ±.icmm$ n/cn r® 3 

2i> rJTgS 2±fC}^fiS5n/c4'^ y K® (0jn-lf 
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[0 02 1 ] X 7 rr-^^iS^SS® 1 8©AWffi'Jic«. 3:$: 
©5^-f^-jU^iS?Sl 2 a~ 1 2 c*iS:t:fe.4a-Ct^-5>. X 

SS® 1 2 d~l 2 f 7&5|§:i:f6n-ri^^. 
[0 0 2 2 ] tjiis, C crw, AWfM©?- 1- ^ol/^j^SS 

1 2 a ~ 1 2 c ©1^*5 3 mmmo)^ ^ )mmm 1 
2d~i 2 r<om!fi3:$i<Dm^^mic^mri>i>\ mcc 
^<©g^i'*ji'ii?eK*a9:W-c. ^^:^}VWi^0'<Lx 
10 *>J;i^ 

[0 0 2 3 ] ^^1'^Jl'^i^ifSl 2 a~ 1 2 f iX5:/^ 

«?SJS® 1 8i©ratc«. -en-enu>x3 43&5a:w6 
[0 024] ^i-^^jvmn&m 1 2 a~ 1 2 c rt^jitf -r 

•S>3t«. U>X3 4*/M/r. X^:?'^j»jgSS® 1 8(C 

1 8l^%jt?f-r^)3fe«. U>X34^:J>L/-C, g^ + ^^Jb 
«2SSS1 2 d~l 2 f fC^ASn.SJc^iC^crC^^), 

[0 0 2 5] :/yXAm®2 0tt> ^^i-^^^U^iSliSl 2 

20 a~i 2 f ©ja<^(c^ti{!jf^^3nrti^. yyXAm® 

/c. 7'';XAmS2 0©Jgttti. =Aff$CC^^34arti 
[0 0 2 6 ] 5=- f ^ol'^iSSS 1 2 a~ 1 2 c ©ifi^tCj^ 

n/c 7' >} XAmm 2 0 ©itiwi* > 9^ i- ^^ ^u^j^ss 1 

2 a~i 2 c*^6ia^r^-r*tc{ijir>r. t^^(c)2;< ^cSJ; 

[0 0 2 7 ]—:^. ^v;l/^jggSl 2 d~ 1 2 f ©ia 

<^(c jf$^ 3 nfc 7' y X Am® 2 0 ©ifi w« . ?^ f 4"^ ^ua* 

[0 02 8 ] ^s-rn«> -^'y XA^@2 0 ©ifgwu, 
X 7 XTfe^i^asSB 1 8 ©ijSffliJ*^ lb rtlWtcifij o -c ift ^ tc 

[002 9] r/'yXAm@2 OtCSII^rEnttlL^Cl^it 

©X V :/3t«?^K® 1 8 ©JBSt*?: nib. 7' y XA« 

©2 0 iciE(om^^EE^wmotc^^(Dy y xami^© 

mmm<Dmt=S:-AnfrZt. P'yXAMffi2 0(CjE 
©Bf SmiE ^EPira L i # ©7- y XA^i|!{©JfflST*«. 

40 ^^d^tfn -AnT^^n-S, 

[0 03 0] 7" y X Ams 2 0 (,cn<DmmmK=^ 

EPSD U/c i #© y X AMJ^©JlJT^©^^b?r+ A n i: 

r^t, V y X Am® 2 0 KS©^ssE*EnJ)n ufc i 

*©yyXAMl|l©®Sf*». f^^an+An-rasn 

So 

[0 0 3 1 ] :/yXA^2 OCil^WtL.. T^yXA 
m®2 0©fi$^L-rSt. — 3©:/yXA^i^?:aji 
r-S C i J: «3 ^■r53fe©li|oJA A 0 
Ae =An X (L/W) 
50 -Ca^nS. CCt?. UlSWti. x^:/^?SE?sai 8© 
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[0 0 32] 025*. ^''jXAm^Z 0 a,~2 0 a.iC 
n<DWi^mS.^iUl]aL , y>jXA^ffi2 O b,~2 O 

[0 033] 7'yXAS@2 0 a,~2 0 a,{Cft©Sff 

?>o 10 

[0 0 34]— 73. 7*';XA^®2 0 b,~2 0 b.CCiE 
omS-^Wia-r i . r^- y XaM^cOSSt ^ W n - A n 

[0 0 3 5 ] U>X3 4€r/M^rx^:/^^j«?8Slll 8 

n. ii2{c^-rj:^^c7t8Srjitf-r-5, 
(cot,^TH3^fflt<^ritt?9-rs. 

[0 03 7] S3 (a)K. 7fcS8*s^•5^ft^6nrCi^C 
Ut^!IS*^L-Cfc»3, 03 <b) 3fe883!)S^«5gi!^6 20 

[0 038] S-r. 03 (a) (C7i^-rt«M{COi,irgjiBJ 

[0 0 3 9 ] 03 isi) iCfjkTmmVit, i.>-rti<Dy>) 
XA«ffi2 OCc^mEE*^EnttI$nr<,i^i:ti/ci*. 

i/emm&i 8rt-c**s(@3t3nsci»^ci^, 

[0 040]fie-5T. ^^f^^U^iSISl 2 a*i6U>X 
3 4^/rL/TX7:/7£3|-;^gSl 8tc«A3n:^C7t«, m 

X3 4^/M/-r. 5=- + 4'OU®ig?ggl 2 dK^A^nS. 30 
[0 04 1 ] */c. 5^-«'4^Jl'»jS3Sl 2 b*sP>U>X3 

4>&/M^-r;^^r^7fe*igB§l 8tc^A2n/c7t«. 

.$n5C<!:Aj:<x^:/5fe5lig8§l 8rt?rjl^7L/. U>X 

34*^L/-C. ^^-r^-iUJijllSgl 2 etCiSA^n-S. 
[0 042] S/t. g^ + ^^iW^iKKl 2 c*ie>U>X3 

[0 043] 03 (b) {CTj^Tt^Kloli-Cittiq 

T-S^ 40 

[ 0 0 4 4 ] 0 3 ( b ) ic9r^rin.mvit. ^ t-^Jimm. 

SSI 2 a©jfi^(c*il»-C. 7*'JXAmffi2 0 a,~2 0 

a,i<cn<Dm^mEE*^em^ti. 7"';xAm@2 o b,~ 

2 0 b,CciE©m^liE*5Enttl$nTO-5„ 
[0 04 5] 02^:fflt,>r±a!L/cJ:^tC. ^VXaS 
«i2 0 a,-'2 0 a^tcaomil^rEPJnTSi. rf^Xl. 

0 b.~2 0 b,{CiE®mffi*EP»n-rSi. :7*'JXAMJ^ 

[0 0 4 6 ] CWcJ*. ^•I'^^Jl'^jigffil 2 a3!>»e>l^> 50 



!f$§a 2003-84319 
6 

X3 4^ftLrx^-:f^mmsm 1 8 jc^Asn/cTt 

7-'; XA«i^*a3a-rsS(c{i(6]|^*5A* < ^d:0 , 

^.;^J^a»^^?8gl 2 eOjfi^©7*yXA<St|S{CjSA$n 

[0 04 7] ^i-^^Jim&^S 1 2 e©3a^T«. 7*'; X 
AS® 2 0 a 1 - 2 0 a , tCJE©Bff^SS*5El]Jn3 n. 
XASfii 2 0 b , ~ 2 0 b . «:S©§f ^«ff*i!EPttI3 

[0 04 8] C<Dtcib^ 5=- + ;roW*j^S§ 1 2 e ©ia^© 

7* XAM*5itic#A $ n/c^si. 7' XAM^^aiST 
^i^ssi 8©ai*fM*^6aiW?nsi^(c«. ^(omnyj 

g=--»'4^;i'«j^BS 1 2 e©7felAi-a:-r€)„ C^L 
rjttf:^i^*sg^-f^^;b^ig?SSi 2 e©7felit<h-sfebfc^ 

U>X34?:/M/r. g^i-^^-Jl/iiEa^SSl 2 elCi^A 

[0049] — 5^ I'^^Jl/^jg^K 1 2 b©ififf|r«. 
■:ri;XAm@2 0 ai~2 0 a,(CiE©0fSflBEJ!>SEPJn3 
n. 7" X AS® 20b,~20b4JC itn<omi£mEEi}i 

Epfln^nri^^So 

[0 05 0] COfctb. 5^i'4'>-»l'^j«SSl 2 b3!)>6U> 
X3 4€:/M/-CX-7r/'7^?g8Sfiil 8{Ca»A3n/c5t 

^ 1- 4^JUzij^K 1 2 d ©afi|©7- U XA«Bi|!{tcz»A5 n 

[0 0 5 1 ] 5^+*ju^iSSSi 2 d©a^-c». 7'';x 

A«ffi2 0 a,~2 0 a,tC*©^^SEE*5Enft]^n, y' 
V XAMm 2 0 b , - 2 0 b , CCiE©H'fSSJE*SEn»n? 4t. 

[0 05 2 ] C ©fcSb. 5^ -f ^-oW^i^SS 1 2 d ©S^© 

7* >; XAM«i(c#A 3 n/c3fe«. y XAM^^rffljar 
j»j«8S 1 8 ©ffi*fflpj*> n-5i?R(c». ^©ii?f 

xmn^jf^^^^i-^Jmrn^l 2 d©:)iclAi-S5[L.fc3fe 
{*. U>X34€:i^Lr. 5^ f * ^P^zfiSS 1 2 d tC2»A 

[0 05 3 ] C^UT. ?-i':^;l'*i«^5Sl 2 art^rjltf 

881 2 etczSASnSCii^c*. */c. ^■^';^J^z»?g 

isi 2 bF*g^3l^T•rs3fe«. 7t8g*5^f5^^6n. -etx 

^ti^^ + ^^^l^zSiJ^SSl 2 dic^ASnSCii^cS. 
[0 054] ^ 1- ^^l/^jg^K 1 2 c ©ia^©7" U 

XASfii2 0 a,~2 0 a,. 20b,~20b,i. ^ + 
^-ipJiiffiSSl 2 f©ifi^©7"';XAS@2 0 a,~2 0 
a,. 2 0 b,~2 0 b.Ccli. S!I*SEn^3nrii)5: 

[0 05 5] C©/c*. 5^+*;U^?gSgl 2 c*>6U> 
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lit. ^m*^mK>i^^htxi>cttj:<^ ^^^)mimi 
2 f rttc^A^ns. 

[0 05 6] *llifejf$m J;S:7lcX 4 V WkOV 

[0 0 57] 3®^$n-ci^e3fex-Yf — ocozf 

[0 0 5 8] cncCitL. *||JfeJI5fi|-C«. ^S5t©7*'; 

[0059] *fc. 2|c^*feJ^Sg(c J:S^x 20 

y X 2 0 ®iliiW;^)S, -'l-^i^SS 1 2 a 1 2 

rfco. g^+^ou^j^ssi 2 d-- 1 2 f tcias-r^tcif 

«@ 2 0 ©i|iaw*s. X ^ -f^mm^m i s ossffiij^^^rt 
fflfjtc -3 ^ {c jic < 4 J: ^ tcis:^ 3 nx c > . 

[0 06 0] *ll*fe?gSg«:J:S3feX-r-:'9't?«. T'UX 

y XAMJ|l*^e>5^l-n^ct^ J; -5 ic t titf 6 t£\.K 30 
5t8S7&3 7' >;XASI«*i6ii-4a^cl,» J: ^«:-r -5 /c«>tc«. 

iiiKojso:^* XAne^jf^^-r -set a^^x en 
w^fctt. XA$fltiics-r-5x--i-x*i;^fr 
[0 0 6 1 ] -ec-c, :^imm-cu. ^^^)iw<m 

d - 1 2 f cciasT s {c# -p r . «; x^.'^mfoa&ifiW 

[0 0 6 2 ] c: ncc J; !5 > 7fe?gA57' XA^ii*^ 
rL/i^©^ES±L-5':>> 7*yXA$i«itcs-rsx--i- 

x4/jN3<-r2.Ci*s-C*.5©t?> *j|jfeffJ9|{cJ:n 
[006.3] :*:||*fe?^^tc J; S^feX 

[0 0 6 4 ] t£i$. c c-ew, Tfeffiisjgpoji^^iK^-aico 
^BS-rscii-rs. 50 



2003-84319 

8 

[0065] a-r. 04 (a) {Cn^TJc^fC. L i Nb 
O3ct0lj)c^S«2 2 a*ffl:g-r^o LiNbO.ctO^ 
.5»®2 2a«. K;12 2?r^fi)E-r-2)/c*©fc© 

[0 0 6 6];^JtC, ^ffitc. MJ15 0nm©TiJ!i2 3 

[0 06 7] -XiC. 1 1 0 0 -C. 10 B#ra©l^il*tf 

MJ|{J:«3fiS-5PTJ12 435S?^fi£$n4 (114 (b)# 
M) o 

[0 06 8] ^XIC> H4 (c) tCn^-rjc-^W:, :^BiC, 
X>'^• •;.d^a{CJ:«3. 2 0 0 n m© S i O, J: 0 

[0 06 9] ;^{C. 04 (d) (C^-Tct^CC, X.'N-y^? 
mcJc:^. y ^jUvxe^S e^vXi'iUr, i7v>;;K 
«2 6±fC|g/15 0 0nm©A 1 J: "J /SS 7* U X Am® 

2 0 ^mfis.r?>, 

[0 07 0] ij>J(c, XJ^y d'mi>cj:'0. mms O O nm 

©A I jz<om^rs(immi 6^jimri>, 

[0 07 1 ];J:{C. S«K2 2a*^|fi)gpi 4©?f^{C 

[0 07 2] C-5L/r> TfetilajSiJl 47&sjf$fig3n-5 (0 
4(e) #J1) , 

[0 07 3] c 5 oxmfS,stifc%mf^Sfi 1 4 y 

3>»«I0±(C, g^t^ol/^j^SSl 2a~l 2 f i^fe 

^W(Cie^-r^>j:^(cffi^^ii$n^ (mi (a) so's 

1(b) #M) , 

[0074] C 5 Lr*SI«fi0Sg(CJ:€):7feX 5=-*!S? 

[0 07 5] [ n 2 njgji^si ] :$i§m<Dm 2 mmmmic 

cfc^TfeX-Y 5»^i&05Siyf06*ffll,>-CiJii!a-rS, 05 
RUm 6 *|ISfeffJ«8tc J; ^>:)1cX -C 9=-%^i^^¥ffi0 
-C*^. ai7!)SS4{c^j^-rmill)5fe?f^.^fCctS7tX'f 

[0 0 7 6 ] :*:||)SteffJmj:S*;^'f 3TB2 
4(Dm^t OX. ®JJT*355-*rnicc©^^ii:r -6^*4*5 

[0 077] «»f**s-:^l»I(C©*^{bTS«?4<!:», 
iKliL/ccfc^JC. ffl»r*J&ii»»lXBMii>©*-rSM*4© 

[0 07 8] mtfrmi)^-ysii^ic(D^mtri>m^i. u 

X. PLZT((Pb. La) (Zr. Ti) 

TiO,) =Srfflli^Ci3!>3-C#-2,. P L Z TtCSW^S-en 

[ 0 0 7 9 ] X 7 :^^«j«?8§ll 1 8 a tCja»f^*3-:^[fi] 

{c©;«»^{kr4i5f*4€:ffl(,»/ciS^. ?Pt{c^c^-cv^.5M:& 

©7"yXA«S2 0 a,~2 0 a,, 2 0 b,-2 0 b,tC 

mz^wm otcm^icit. i.^-rti<D-y y XA^^tc*$i» 
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[0080] ^cr, mifTmti-^\^<>c(Dih-mit-r^^i 

a,~2 0a,> 2 0 b, — 2 0 b,<D— :?Er©fflJ(C®i«f^H 

[ 0 0 8 n 0 5 «, iffiB±iBiJ(D7*'J XA^®2 0 b ^ 
~ 2 0 b , (C©^SE«:EPtt] L/ . IftffiTM© U X A« 
@2 0 a, --2 0 a,{cmBE%EnttIb^Ct*ti^?:7ST™ 

[00 82] y')XAmm2 O bt~2 O b.tcmiE^En 

imLfcm-^im. 7" xa^® 2 o b , ~ 2 o b , irsp 

1 6 it^PaCC. mmmti^n - A n (OT" XAM^*s 

[00 8 3 1—73. 7"UXA^S2 0 a,~2 0 a4iC« 
^ffid^EpjjDSnriii^ct^fcdi), ■7"UXAI|@2 0 a.— 
2 0 a , i r^mm i e i oraic w. y x AM«««t 

[0 0 8 4] COtctb. U>X3 4^/Myrx^:/7tjg 
j&8§S 1 8 a icmX S n;^C7lc«. ®*f*n - A n ©7* V 

XAMi^*jija-s-6Sfcfli^t3n. *ismi±fflij{cft*Sor 

C 0 0 8 5 ] 0 6 », IRffiTffliJ©7" U XASffi2 0 b , 

~ 2 0 b , ^mK^wma-r. mwrm<D:/ x a^s 

2 0 a,~2 0 a,iC<D^mE.^BmLfcm-^^7jk-rW-m 

[0086] 7'';XAf|@2 0 a,~2 0 a,CcSEE?:En 
UaUtcm-^iCit. :?"yXASffi2 0 ai~2 0 a^iTSIJ 

mmi 6 tcomiz. rnvrmufi n - a n OD:/ u x amj^as 

[0 0 8 7 ]—:^. 7"'jXAm@2 0 b,-2 0 b,(C« 

«)E3iisEnfti5nrc>^cc»/c*, :?"yxASg2 0bt~ 

2 0 b , <!: T^mm 1 6 i ©P^fC 7" U XA^^{*« 
[0 0 8 8 ] CO/cisf). U>X3 4^:^>Lrx^:/3^^ 

[0089] C©J; ^ (c;$:||)te0!^,tC J;n«. *ttc^£ o 

■c(,>-5— :^©ffiij©::^ «; XA^{c©<;?»SEE^Eii)int" -sfc 
[0090] [ m 3 iiiiji^si] jfcisBj©^ 3 m&mmK. 

JSJ^!S84C J; i>yt:^ -C ^'^^f 0 1 7!;M 

@ 6 Kn^m 1 Xitm 2 HifeJKSgw: J: s^fex -^v=f-mt 
|SI-©«^f!^fC«. (^-©t^-^^Sr-WUrSiB^^^IBS* 

[0 0 9 1 ] :^mmmmicj:i>^^-{ v^kt. laiD;^:* 
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lag s nri » s c i i^±tj:^wfihi> . 
[0 0 9 2 ] 07Cc^-rJ;^K:, 2|s||)5fejf^eB(cj:^^x 
^'j=}-C\,^, i@3feSn€>3fe©3t8S(C?9^J;^(c. :7-yX 
AmS3 8 a,~3 8 a, i r7''J XA«ffi3 8 b,~3 8 

b , i ommmi)^'^ ^ ^c:*:* < ^ j: ^ (cieg 3 n-c 

C^^o 7'UXA^ffi3 8 a,~3 8 a,. 3 8 b,~3 8 
[0093] iati, :^mMm&icj;:i>%x -f 3^T'»« 
10 ^bTS«f4. mmnc\th i NbO,^Aiffllie>nri» 
[0 094] ^iX«ll2*JgJ^<ll{cj:s^tx-r ^r5^-e 
XAS^2 0 a, — 2 0 a,. 2 0 b, ~ 2 0 b ,©ifi 

w4 . X ^ ^Tfe^j^^ssa 1 8 ©Jifflijjii e.rtfflij(ci^3i^ -:, r 

^«(cJa< ^c.5J:^>{c|93£l/-rc»A:, C©:fe». x^:/ 
*^jS8§M 1 8©i^ffliJ®7"yXA«S», :kttj:i><Dt 

[0 09 5] cn(c>ttL. *3i]teff$BS-c«. (irsisn-s 

20 :)!£©ife8§K:?&^ cfc^{c:7*';XASS3 8 a,~3 8 a,. 
3 8 b,~3 8 b,*5ieg3nrt>?>/ca*, |5lD;*c*S© 
•T'yXA^SS 8 a. 3 8 b^ieaL/ti#^-c*-cr 
4>> 7fes§*s7*yXA^^*:.6^i-nri/S^ciJ!)3i&t,i„ 
C©/cdi). :*3ISfeJ^S8{cJ:n«, x ^ :/^ai?ga{S)l i 8 
©rtPJ©7'yXASg?:4>. /jN$^c*>©K:r-5ciJ&s-c 

[ 0 0 9 6 ] se^r. *iiife?f$.^(cj;n«. xa« 
@*?^fiS-r ■5©{cs-r 5 X --4- X ^Mfc/jN $ < -r -5 c i 

Tj^r^, 3feXY •;'9^©M^cSSRiBB{b*l|3gir-5Ci*s-C 

30 

[009 7] ^JC(C> *||«tefl5SI(C J;S^X y ^OWii'^ 

[0 09 8] m7<Dmmit. ^^^mmrmicm-ftc^ 

[009 9] iBSnrFffliJ{C:)feSg?rffltf S«^{CW, yy X 
AliS3 8 a , ~ 3 8 a , {C«JE*Entn 7" y XA«|@ 
3 8 b,~3 8 b,(C«^)I^EnJnL'J^cl^. 

[0100] ^-yXA^SS 8 a, -3 8 a^icmK'kW 
ttlLfcW^tCtt, r^yXA^3 8 a,~3 8 a,iT§P 

40 mmietomiic. ffl*f^*sn+An©yyXA^j^*s 

[0101] cn(C>pfO> 7"yXA^ffi3 8 b,~3 8 

h,t,citmE.mmstiXi,^tjn,^tcit>. :7"yXA«S3 
8 b,~3 8 b, iTSUm^sl 6 i©PBltcW. :/yXA^ 

[0 102]C©fc«), U>X3 4 4/^C-CX^:/:)fe^ 
iSKei 8{C^A3n/cilf:«. ®JT^n+An©7*yX 
A$Il|i?:a®-rS«{C<B:J63tl. ISBTPJtCfli^Sorii 
<. 

50 [0103] 07©5Ki^». *8S*ite®±ffliJtCftimtie 



u 

[0104] iffiM±iBiJtC7l68S*fttf SJ«^lc«. -^-'J X 
Am®3 8 b,~3 8 b,iC«E?:Entt]L. 
3 8 a,- 3 8 a.(CWSE?:EnJnU3&l^, 

[0 10 5] r^';XAS@3 8 b,-3 8 b,{ClSE^:En 
JjnL/fctS^^c«, :7->;XA^@3 8 b.~3 Sb^iTSP 
Sffi 1 6 i (DTStiC. fflSf^*^ n + A n ©7* X^m^^^ 

[0 1061 CtlicML. T-yXA^SS 8 ai-S 8 
a , fc «^EE*SEf7»n 3 nr C t ^ /cJ* . 7* U X A ^® 3 

8 a > ~ 3 8 a , iTSPmS 1 6 i OmtiCit. 7' U XAM 

[0 1 0 7 ] CCDfces!). U>X3 4?:/rL-CX5 7'7t^ 

[0108] imm) '-^tfC. :^mmBi&(Dmmicj^ 

9 *^JK09(C j; -S3feX V ^<0-:f ') XA^gOiBS . 

[0 1 0 9 ] *^$^d(Cj;€>7t;X-i' -^/^ti, 3TJ12 4 

[0110] ^^mv\t. X 7 :/7Kz»i^!{§B 1 8 a 

CO 1 1 1 ] -ecT'. 0 8oc^j^-rj;^ 

)a:rfiItf{cr/"yXA«ffi4 0 a.~4 0 a,> 40b,~4 
0 b.^Begl/TC^So 

[0 1 1 2 ] 7'';XA^®4 0 at~4 0 a,. 4 0 b, 
~40 b,4C©cfc^tCieg-r4CiK:J;0> X?:/^ 

[0 113] C©<fc^(c:*:^BWc<fcn«. yjXAIi 
S4 0a,~4 0a4x 4 0 b,~4 0 b4*iH8fC7i^-rj; 

■^ccBea^n-rt^s/c*, x^y^^igjSM i 8 a«c. 

[0 114] ttc. :^mmiCj;:i>%X^ m> 
Kmnm^Z <tii>i:') tc. 7" U XAm@4 0 b , ~4 
0 b.T&sMwenn^-SCifC^). ^Jjc^m© — 3*5* 
^. 

[0 1 1 5] 139 (a) {C7i^-rJ;5«C. 7'yXAS@4 
0©A*fffl'J©2?:. X^:/7fejSjS8§a 1 8 a©A*HM© 

•3. iS»fa5i^*i;*:#</j:o-CL*^. 
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[0 116] cn{C>(tL. *^J^0l|-C«. 1119 (b) (C 
^TJc^tC. 7'>;XA^M4 0 b,-4 0 b,©AS«© 
2=& > X 7 r^Tfe^i^Sg 1 8 a © A8#JJ©2tc:*^ U "C 0 ' 

3l&©AS*ft=&/hS < T -2) C iJ&st?* > jS*f^?r 

X A«Bfe:)5 cfc ^ «;*:<ifS)ft ©09^ ¥^©fiifci9:^-r -5 

[0 117] C©J:5fc:*:^0«^tCj:n«. A*fft*s/jN 
10 3< ^c.2>J;^fC7'';XAmS*<ffll:t-CBESL-Cl,>S;fc 

[0118] >>:(C. *^?^F!|{Cj:SjfeX^ ^Ofbi'^iC 

[0 119] ia8©iiiS«. ^8S*iteffl±ffiijtctttf/ct*: 

[0120] if£ffl±fflijK3feS§^fttf SJS^tC«. X 
A^@4 0 bi~4 0 b^tcmjE^rEn^raU. T^UXA^ffi 
4 0 a,-«-4 0 8L,l,CitmEE^BmOfj:^K 
20 [0121] •/yXASS4 0 b,-4 O b.tC^EE^EP 
iMLtcm-^t/Cit. XAm®4 0 b,~4 0 b,iTg|5 
1 6 <b <Dmc. mifrm^i n - a n ©7* U XA^^jiS 

[0 12 2] 7'UXASffi4 0a,~4 0a4«:«m)lJiS 

Ellttl^ifirtiJSl^'fcaf)^ yvXM.mM4 O a,~4 O a, 
iTSPmfiil 6 <i:©ra6c». :/ U XA^^ttlffiSSn 
■r. ®*f$»n©**<b^C'5o 

[0 1 2 3 ] C©fc««>. U>X3 4?:/M^t:x-7:/7fe* 
i^gl 8 afC^A^n/cTfctt, ffljff^n -An©7''; 

[0124] m8oimit. ^^^mrnrmicni 
[0125] m.mrmicms&'^m-f^m-^icit. ^-yx 

ASffi4 0 a,~4 0 a,KSE^:ElWlIL. T^yXAm® 

4 0 h^-^ 4 0 h ,(,CitmK^BmLfj:^\ 
[0126] :7"yXA^@4 0 a,~4 0 a.^C^E^Ed 
mi^tcm-^iCit. 7"yXAm®4 0 a.-4 0 a4iTgP 
^mietcyfSiiC. i8»T*36Sn-An©:^yXA^J^3&!i 

40 MfS^ns. 

[0127] 7"yXA«®4 0 b,~4 0 b^fcttHEEA^ 
fSiUa^inXi^^tjil-^fceb. 7'yXA^@4 0 b,~4 0 b, 

iTSPss 1 6 <b©M{c». 7- y :^j.mmtmm$ti 

[0 1 2 8 ] C©/ces?). U>X3 4^/M^TX^:/^iiE 

iimmi s siicmx^titcmt. mmmn- An (Dyj 
50 ^^01 o€:fflt^rgiig-r*, sio«> :^mmmm(,c 



13 

[0129] :^^mmiCj;:^jltX ■< v U 
li@4 2a,~4 2a,, A 2h^~~A 2 h ,<Dmc^ {ftlBI 

[0130] mmmnmA 4a. 4 4 b n-u y 

a. 4 4 btCEnfinf ^SEEV, (V) ^'VXAmffi 
4 2ai-^4 2a,. 4 2 bi~4 2 b,{CEnMl-rS?BE?: 

v„ (V) i-r-si. ma. o (v) ~Vo (v) ©«s 

[0 1 3 1 ] 7*';XAmffi4 2 a,~4 2 a,. 42b, 

~4 2bj*. tm-ri>ms.^*:y. it^-r-SCitCj: 
®*T^©^{bA n m^-rtKDV') xi.%n.m-chm— 

tt£i,o C©/cfe. 7"';XAmffi4 2 ax~4 2 a,. 4 
2b,~4 2b,{*. itK?:eftilS«S-r2>©{CttllUrt>!ii 

[0 1 3 2 ] CtifC>PfL. {»ii^ffl^#4 4 a, 44 b 

[0 13 3] CCD<J;^(C:*||*iff$8gCCj:n5i. V^)Xl. 

[0134] iXfc. 2|s:|^ffJ®(c J:^^;^ ^ g^ottfp 
[ 0 1 3 5 ] 0 1 OCD^^tt. ^ifS*«S®±ffl'JtCffiCf 

[0136] iKffl±f!!iJfC:)^i{S?:fttf ^JS^tciJ, 7" "J X 
A^ffi4 2 b,~4 2 b,K:mi£?:En^inb. ^''JXASfii 
4 2 aa~4 2 a4ic«SIE^EPttI0^Ct», 

[0137] :/';XA^42 bi~4 2 b^KSEE^En 
Jjni/fc*i^iC». ^••;XAm#4 2 b»~4 2 b,iTSP 
^ffi 1 6 ioracc. ffljf**in - An©r7*y XAMlg*s 

[0138] :?''JXA®g42 a,-'4 2 a,{C«S)i«J 

En/jn^tlTl^'Ajrt^s/ci*. 7'';XAm@4 2 a,~4 2 a, 
iTSP^S 1 6 L(Df^\C\%. V y Xh^mmMlSuiti 

[0 1 39] C©/c«). U>X3 4*/M^-CX5^36zi 

j^SS® 1 8 n/c7lc;«> SKt^ n - A n O-^' y X 

<. 

[0140] m 1 0 OSSi^t*. 3fe88«r*JSiBTflliJtC 

[0141] ite®Tffli«8S«:fttfSl«^{c«. 7-yX 
Am@4 2 a,~4 2 a,«:^«:En^jnL. T'yXAm® 
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4 2 b X ~ 4 2 b , {C «SJIiSrE|13!jn L i^c t 
[0142] yyXAliS42 a.~4 2 a.tcMffi^En 
»P L/ /cl«^ » > 7" y X A Sffi 4 2 a , - 4 2 a , i TSR 
1 6 iOffltC. iBJf**^n - A n ©7' y XaM^*s 

[0143] •7'yXAmS4 2 b,~4 2 b,tCttSll3!iS 
En^raSn-Ct^^Cl^/ci*. 7"yXA«®4 2 b,~4 2 b, 

irsjsmfis 1 6 i©pacc«. •:f^) XA^i^w^^sn 

10 [0 1 4 4 ] COfcJ*. b>X3 4*:0LrX7:/^^ 
iS^ill 8«:^A3n/cifc«. jaST^n-An©7-y X 

<. 

[0145] 3t8§*jaDa^-r€.«^{c«. espufflm® 

44 a. 4 4 b iCT:^Pi'miI^EnftO-rS. 
[0 146] 7'yXA«@4 2ai->-42a4. 42b, 

~4 2 b JJ— SmBE©EPttI^:t>. :t:7-r^4>©-C* 

^®44a. 4 4 b{iT^Pi7'mii^En»n-r-5'b©-C* 

[0147] *^jsff5mctn«. m^'&.wmt^^ 

[0148] [ m 5 HJfeJfJJS] *^W©IS 5 ||*fi?i5.«4C 

\ \ ^m^^-cmnt^. m \ i«. 

7!)S^ 1 0 K^n-rm 1 7!)Sm43l«^(C cfc ^TfeX -i- 
g^^<bPI-©«|»!SS*fc«. ^—(r>m^^¥i\^XW!^^ 

30 [0149] :4:||^fe^Sl^cJ;S7fe^S*^^^W. JSEflltbL 
/W©M!Q: SitlBt© y X AS® 4 6 a , ~ 4 6 a 3 *ti1g 

[0 1 5 0 ] ® 1 1 ic^-rj;^(c. ;*c|UteJf^.^.T-W, 
«ll:bL/W= l©:7'yXA«ffi4 6a,i. *iJ^i:bL/ 
W= 2©:?'yXAS«4 6 a.i. faEmJ:bL/W= 4© 

7" y X A s® 4 6 a 3 i jfj^s nn ^ -5 „ 
[0151] !SimL/w=2©7-yXAMJ^r«. 
mL/w= 1 07'y XAtiifSitblSur. 2fg©«|pi 

40 [ 0 1 5 2 ] * fc. ^fitMtbL/W- 4 ©7" y XA^iUf-r 
W. *!ittiJ:bL/W= 1 ©7-yXA^l^iJ:b*jJUT. 4fg 

[0153] lB««J:bL/W= 1 ©7-y XA<SJ|lcr©iSr6j 
:ft5:Ae> i-r^i, ^«J:bL/W=2©7"yXA^It|i{f 
©{il^ft«2 • A6»i%0. !iEmL/W=4©7'yX 
AM1|!{T-©<B(S] 1^ « 4 • A 6» i 

[0154] EP%. 3t:||]!*JI5SS-C«. ^T'y Xa^JJ^CC 

[0 15 5] «iii|W(Cf#6n*<SlSlft*0 i-r-5i. 
50 e = A0XSW, + 2-A0XSW, + 4- 



C9) 



2003-843 1 9 



15 

[0 156] SW„«. n«S©7"'JXAmffi4 6 a„'^ 
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[0158] 





SWi 
(L/W=l) 


SW2 
(L/W=2) 


SW3 
(L/W=4) 




1 


0 


0 


0 


0 


2 


1 


0 


0 


1 ' 


3 


0 


1 


0 


2- Ad 


4 


1 


1 


0 


3- Ad 


5 


0 


0 


1 


4- Ad 


6 


1 


0 


1 


5- Ad 


7 


0 


1 


1 


6' A d 


8 


1 


1 


1 


7- Ad 



[0 1 5 9 ] ^HC^STJc'^tC, 7"UXAmfiB4 6a„ 

©fii*. o~7 • Aeosaotcia^-r^sciJ&ir-t 

20 

[0i60]i^cib\ ccr», i^mL/W=l. 2, 
4CD3'0©7"D XAmffi4 6 ai~4 6 a.^MsSL-t^m 

n?)fc©-cw>5:c>. iSS«ibL/W=l, 2. 4. • • 

2"-'©nll07'';XA^@?:J^RS-rntf, <g|^ft 
4 2 "aO (c^Sf -2) C i A5-C|t ^. 
[0 16 1] COJ:^tc« *||)l£?^S|{Cj:*a{*> wmtt 
L/W©J:b3&s 2 CD 2 «fg(C^ 3 tltc zf V X n 

icpm-r^cti>i-ci. 2"ao©fflr6jft5:f#sct*i 
[0162] (mm 1 ) ) -.xic, :^mmmmic 

[0163] :*S!?f$«?iJ{CJ;67fe®3t:«^«. :7-UXA^ 
®4 6 a,~4 6 a3©»C> HtC. 4 4 a 

6 n t: I i ^) C t Jcifji^Sit*^* •£ . 

[0164] *^?f5MCC inti, eSiaSffl^@4 4 a 40 
Mfcsw6nrc^6fcd6> {»iiMffi«®4 4 a^cr:^P 

i^Mii^EnJjp-r -5 c i tccfc . ffljf^^rf^Siiass-r c i 

[0165] ti^or. :l?$mmiCj;:ti\t. 5fel««r»P8^ 
[0166] (^ff^Fl) (^©2 ) ) ;^0C. :*^«ftiic 

01 3». ^^Micj;:h%m%m^^7T;.rw- 

[0167] *^f$0!|tCj:^5fe«^^^». 7-';XA« 50 



[ 0 1 6 8 ] 0 1 1 iC^T J: ^ iC. :^mWiVlct. 7" U 
XAmffi4 6a,~4 6a3i*f^3^-rJ:5{C. T'yXA 

^S4 6 b,~4 6 ba^^Jf^fiXStl-CC^-So 
[0169] ^•';XA^eB4 6 b.«*aEmL/W= 1 

tcs:^snr*j>)> 7'';xa«@4 6 b,»j«4^ltL/ 
w= 2{ca:^$n-rte»3. :/yXAS@4 e a3»$aH« 

j:bL/w= 4tc^^3n-ri,^^. 

[0170] 2f:^?^«?!|{cj;n«. XAI|@4 6 a» 
~4 6 a, <!;y'JXAm@4 6 b,~4 6 bji*^?*^^^ 
•rJ:'>fCJ^/!3c3n-Cl»S/c». 7"'JXAfliffi4 6 bi~ 
4 6 b3tc«)I?:En*n-r6Ci{Cj:»5. iffiB±ffliJ{Cfc3t 

[0171] fieo-c. *^ji^wcj:n«. 7*'jXA^s 

4 6a,~4 6a3> 4 6 b,~4 6 b^tCEnSn-T-SmiE?: 
[0172] [^HiSJgjlS] *^«±IBIIigJfJJISCC 

[0173] m^it. ^mmmmm-cit, mifTm^--n 

lS]iC^{bS-i+f#S«*4iL-CL i NbOj^fflC^-Sl*^ 
*0!|{CsJiBj u/c*s. ®«fS=S:-:^i^{c^<bS-iff«-s«l4 

«L i Nb 0,{C|lB^3n-S45©r«Aj:< , m^itL i 
T aO.m^mi^hCt'^V^^, ^c*j, LiTaO 

3«> L i NbOaiinii. -oij^i-^ bmo^m^-cSi 

[ 0 1 7 4 ] * fc. iie^Sfejf^SSTW, ®jT^A5-:^rfi) 
ic(D^mtr?>tmt or p L z T^wcgiHji^/c*5, 
ffljff^*s-:^ri^(c©;?»^^{bf •stWW. P L z tcckks 
$n5*>©-C«^c(,>. BaTiOj. PZT 

(Pb(Zr. T \ ) O,} . PLT((Pb, La) 
T i O,) ^*ffll^€>C<!:*i-r#2., Ctlhit. PLZ 



(10) 

17 

SJR©ttit4-r&^,KDP (KH.PO,) ^fflt^SCife 

BN ( (Sr. Ba) Nb,Oj ^fflC^SCitrt 
S. 

[0 17 5] tfc, ±^mSfSB^-Cit. :/'JXASffi© 

[ 0 1 7 6 ] * /c. ^1 j|]5t?fJS|-C«, "/'J X 

AS^CDifiW^, ;^ ^ :^^tea»igSgIl©4ffiffli|3&^ e>rtffliJ(ciS] 

c 0 1 7 7 ] */c> msmtmrn-cit. v x^mscD 
mitsr L 'bmmcwL-m-r ^sma^j: < , y) x 

©«J«J:I: L /wcr)j:b*5 2 © n Sfgfc^S^ nri^nti J; 

7''jXASS©«3mL/W^. m> 2 
m. 4m. • • 2"-*m (in»ff,«©iE?^) iiSSe 

[ 0 1 7 8 ] S/c. ® 1 7!>204^Sfiff$.^-r«. jfex ^ 
[ 0 1 7 9 ] i:/c> ^5H«ftg-c«. 
[0180] (f^ta 1 ) TSP^Si . wriSTSPliSi 
AS@t«rWb. Suia36*jS88li©rt«iJtcj|5fiR3n/cBU 

fey XAmm(Dm^K mii^^\&.mm<D^micmfiS.^ 

[0 18 1] (f^tS2) TgPSSi. llri2Ta5««S± 

m^m t . Bi)ia3tiSi^!se±{c0ij5c § n/c^^© 7- x 
ASSt^wix. wtaifif^o^'yxAms*^ fii^sn 
53fe©3i£8S{c?a ^ J: ^ (ciag $ nr I ^ €> c i i -r 

[0182] (f^ias ) TSP^Si, B!ifeTgpm@± 

i w t- . Buia^iSSfflnsic r :^ p y«jE?:En»o-r s 
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So 

[0183] (f^ie4 ) Tg|5«@i . BUiaTSR«@± 

[0184] ( #ia 5 ) {^34 iB4g©5t^i^g(C*i 
B«fa1iie[©:7-yXASS©*aE8tJ:t©J:fc*^ 2©n« 

So 

[0185] (^^la 6 ) ^^la 1 7!)M 5 <0\.^fini)^t,c%Z 
[0186] (ftiH7 ) f=tfe6 iBtS©3fe^^giC*iC^ 

[0187] («ia 8 ) i^ie 1 T^M 7 ©li-rnTSHcia 
*8©5t^j^@tc*jiir. |irf37'yxAS@», ?fe©A*f 

[0188] 

[^BJ©?!**] fei±©a«3. **i«tcj:n«. 1t»©r^ 
>;XAM«(c^^3ijg3-li-^CiiC4:f3. ^f*iLr;^ 

*^Bgcc<j;ntf> 7- u XAis@fcEnJn-r'<#aji*(g< 

[0 18 9] */c. *«Bjtcj:n«. yyxA«e©«i 

Mts!c*>e.il-n-c t* ^©^P;!r±L/-^o. 7" y xamj^jc 
ii-r-5x-x->^5:/jN3<-rsc<b*!-r*s. sto-c, * 

^§«{cj:n«. 5fe#:$gg©S!tiNe{b*l|31T-SCi*s-C* 
[0 1 9 0 ] 4^^BJicJ;n(*. S^CCi^CoTi,*^ — 

:&©fflij©7"yxAS€Btc©*SE^EiJ»nr-5/c*. x^ 

T-^^iS^SgJltc . -:^|S](c©;?f®»T**5^{b-r €.«*4* 

[0191] */c. *^WJcj:n«, . <srsi3n-2.3fe© 
?fesS(cvo ^ J: ^ 7" y X A mffi A^ieg ? n T o ^ /ci* , 
l5i 3 ©7' y XA«s*ieg Lfciii^T'* o -c ^ . 

3^88*5 y y XAMi^T&i^^n-C L $ 5 ©«rP;5±-r S C <b 
*i-C*^o C©/c«). *#6Hj{Ccfcn«. X^r^5fc2»?S8S 

li©rtifflj© y X A 4>/J^ 3 ©{C -r -S C i 

7'yxAm®*»M-r^©ics-r^>x--<-x^Mtc 
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[0192] S/c, :^§imcj:i-iit. 7t<DAI^ftAV^3 

[0193] */c> :*:|6HJtCj:txtf, T:^P^''W(cmE 
[0 194] 3s/c> 2|rfeBjccj:n«> JiJffitbL/woib lo 

M(c«, )i**3i!>-r J: ^ icy >; XAm@^ff$«RT^ c i cc 

2'"- lilOOfBl^ft^rffSCtfer**. 
[SMCDffim^jrlJiB^] 

[0 1 ] :^^B^<Dm 1 ii«fejf$si(cj:s?i£x >r 

[02] 3js:^(7>|^ 1 HJfiJf^SgfC J: S5I£X -f 9^ ^^tT 20 
[03] :^mM(Dm 1 UliJ^SlK: J; S^feX u; g^coUlf'P 
[04 ] *»^cr)^ 1 ll)5fiJ^)!|{C J:53teX "J ^omit 

w-mm (-e©i ) -r*^, 

[08 ] :^m^(Dm2mmmmicj:i>^x>( 'j^irfjkr 

w-mm (^©2) -c*^, 

[07 ] :4^#6B§©m3^^^JCJ;S?feX-^ -j^^-^fc^j^-r 30 

[09 ] :^mM<Dm3msf&mm(Dmmicj:i,^:^^ 
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[010] :^mm<Dm4:mmB1i!^ic^i>j/t:^^ y ^^m 
[011] *^B^©|g5^Sfi0«S(c:J:Spt;<13l6m^iS:^K 

[012] :/^mM(Dm5mmm.<D^jrM o tc 

J; ^7lcii7fe^^5r^-r¥H0-C* -S, 

[013] ^mmmbm.mmo:^mm (-€-©2 ) fc 

[?f-^©UiBj] 
1 o-i";3>a® 

1 2 a~ 1 2 f •••?-i'*JU«jgSg 
1 4 "^felBlfilSIJ 

1 6 •••Tgpms 

18.18 & -7.^-:f^W^m 

20. 20ai~20a4. 2 0 b.~2 0 b, •v/y XA 

2 2 ■• f vm 

2 2 a - 
2 3-T ili 
2 4 • ar® 
2 6"^^-;» KM 

2 8 - ••i^';r3>Ji 

3 0-4'5 KB 

32-ziTm 
3 4-U>X 

3 6 ".>< 

38a,~38a,. 3 8 bi~3 8 b^-r^U XAS@ 
40, 40ax~40a,. 4 0 b,~4 0 b,- v/y XA 

mm 

42ai~42a.. 4 2 b,~4 2 b,- -^y XA^® 

4 4a. 4 4b -msimmm 

4 6ai~4 6a,. 4 6 b i~4 6 b , y XA^® 
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